Hydroxamic acids as the precursors of their organogermanium and organotin derivatives have been themselves intensively studied fi'om the viewpoint of their potential biological activities [1] [2] [3] . The 
Mironov and coworkers [4] at first obtained the C-germylated hydroxamic acids with about 70% yield by the reaction of the methyl ester of 3-trimethylgermylpropionic acid with hydroxylamine chlorohydrate:
0C
Me3GeCH2CH2COOCH3 + NH2OH HC1 Me3GeCH2CH2CONHOH HC1
KOH
Me 3GeC H2CH2CONHOH
They have expanded later [5, 6] this method to obtain some other 13- It has been shown also [7] that the acylation of tris(trimethylsilyl)hydroxylamine with 3-trimethylgermylpropionyl and 4-triethylgermylbutyryl chlorides yields in the corresponding hydroxamic acids:
R3Ge(CH2)nCOC1 + (Me3Si)2NOSiMe3 
116 (2) 114(2) GeC(6)C (7) 119 (2) 119(1) GeC(8)C (9) 124 (3) Mehrotra and coworkers [8] (14)C (21) 119.0(7) As to the biological activities of organotin derivatives of hydroxamic acids, we have to mention first of all that Lukevics and coworkers [10] in their study have shown that the highest neurotropic activity has been exhibited by 13- [11] [12] [13] [14] [15] [16] [17] [18] [19] [20] . As a rule, the hydroxamate ligand behaves as bidentate because of the carbonyl coordination to tin, thus causing a substantial reduction in the infrared carbonyl stretching frequencies in comparison to the free hydroxylamines [11] [12] [13] [14] [15] . On the other hand, the def'mitive conclusion about the organotin hydroxamate structure could be made basing on the M0ssbauer parameters by means of their correlation with appropriate crystal structure parameters [11, 12] . However, only a few X-my structure determinations of organotin N-acylhydroxylamine derivatives are available in the literature [16] [17] [18] [19] . In further discussion we will concentrate on the results of structural studies in the solid state and in solution of bis (N-phenyl-N-benzoylhydroxylamino)di-n-butyltin, n-BuzSn(ON(Ph)C(O)Ph)2, (II), diorganotin derivatives of N-methyl-N-p-bromobenzoylhydroxylamine, RzSn{ON(Me)C(O)C6H4Br-p}2, R Me (III), Et(IV), Bu(V), Ph(VI) and N-p-bromophenyl-N-p-bromobenzoylhydroxylamine, RzSn{ON(C6H4Br-p)C(O)C6H4Br-p}2, R Me (VII), Et (VIII), Bu (IX) and Ph (X), of which (II) was prepared for the first time by Harrison and Richards [11] . The hydroxamates were characterized by IR, M6ssbauer and NMR 13 119 ( H, C, Sn) spectroscopy as well as by an X-ray diffraction analysis for (II), (IV) and (V ( As in other organotin hydroxamates [16] [17] [18] , bond distances in the N-acylhydroxylamine residues are consistent with a significant contribution of the zwitterionic canonical form to the electronic distribution, the C=O distance being longer and the endocyclic C-N distance shorter than normal C=O double bond and C-N single bond distances, respectively [14] .
In the IR spectra of all solid compounds discussed, the carbonyl stretching vibrations occur at lower frequencies ( [11] ), for which a distorted trans-octahedral structure was established [16] . Thus it is logically basing on M6ssbauer spectroscopy data to ascribe the distorted octahedral structure with alkyl groups in trans-position to each other also to hydroxamates VII and VIII. Vol. 5, No. 4, 1998 Synthesis, Structures and Biological Activities of Organogermanium and Organotin Derivatives of Hydroxamic Acids 
